| I N TR ODU C TI ON
For the intraoperative consultation of ovarian tumors, obtaining a precise evaluation of the gross morphology is important. Chen et al. described the relation between gross morphology and various ovarian diseases. 1 Even if the gross morphology is precisely evaluated in ovarian tumors, the intraoperative diagnosis depends on the histological evaluation of frozen sections. 1, 2 However, the histological diagnosis of frozen sections of large ovarian tumors is frequently difficult because of the limited number of tumor samples. In contrast, diagnosis using imprint cytology, in which samples are obtained from wide areas of tumors, is useful for the intraoperative consultation of ovarian tumors. Thus, in an intraoperative consultation, the application of both imprint cytology and histological diagnosis of frozen sections has been recommended for ovarian tumors. Although the application of imprint or scrape cytology for the intraoperative consultation of ovarian tumors has been reported, [3] [4] [5] [6] [7] [8] [9] [10] [11] only the study of Michael et al. compared the intraoperative consultation of cytology and frozen sections of ovarian tumors. 6 In their study, the diagnostic accuracy of cytology was better than that of frozen sections, but a comparison of the cytology and frozen sections in each of the examined cases was not performed. Thus, in the present study, a detailed comparison of the cytology and frozen sections in the intraoperative consultation of ovarian tumors was performed, and the useful aspects of cytology in the intraoperative consultation of ovarian tumors were clearly defined. Samples for frozen sections were obtained from a few areas of the tumors and processed in a conventional manner to produce frozen sections, and the tissue sections were stained with hematoxylin-eosin (H.E.).
| M A TE RI A L S A ND M E TH ODS
Surgical resection tissues fixed in 10% formalin were routinely processed for light microscopy, and the histological diagnosis of the tissue sections was made by H.E. staining. When the histological diagnosis was difficult, immunostaining was also performed. The histological diagnosis of an ovarian tumor was established according to a newly published WHO classification. 12 The classification of mixed carcinoma in the ovary was not included in the WHO classification, but a previously published study of the imprint cytology of ovarian tumors described mixed carcinoma of the ovary; therefore, in the present study, the classification of mixed carcinoma was adopted.
The histological diagnoses of the surgical resections were divided 
| RE S U L TS
The benignity and malignancy were diagnosed entirely by both imprint cytology and frozen tissue sections of the benign and malignant groups (Table 1) . For the borderline group, the diagnostic accuracy of imprint cytology was very low (1/6: 16.6%) compared with that of frozen sections (4/6: 66.6%) ( Table 1 ). In the 3 cases with seromucinous borderline tumors, an accurate diagnosis was not achieved by imprint cytology (Table 2) , with under-diagnoses in 2 cases (Case Bord3 and Bord4) and an over-diagnosis in 1 case (Case Bord5). The diagnostic accuracy including benign, borderline, and malignant groups was 90.9%
(50/55) for imprint cytology and 96.3% (53/55) for frozen sections.
Concerning the diagnosis of the different types of carcinoma, serous carcinoma (Table 2, Figure 1 ) and endometrioid carcinoma ( Table 2, Fig- ure 2) were diagnosed with the same accuracy using imprint cytology and frozen sections: serous carcinoma, imprint cytology (3/5, 60%) compared to frozen sections (3/5, 60%) and endometrioid carcinoma, imprint cytology (6/7, 86%) compared to frozen sections (6/7, 86%). In mucinous carcinoma, the diagnostic accuracy of frozen sections (3/3, 100%) was greater than that of imprint cytology (2/3, 66.6%) (Table 2, Figure 3 ). In contrast, the diagnostic accuracy of imprint cytology was greater than that of frozen sections for clear cell carcinoma ( 
| D I SCUSSION
Concerning the use of imprint cytology in intraoperative consultation of ovarian epithelial tumors, Nagai et al. examined the imprint cytology of 354 consecutive surgical specimens, and reported that the accuracy of intraoperative imprint cytology was 87.1% for benign, 30% for borderline, and 83.6% for malignant tumors. 9 They concluded that imprint cytology was significantly useful for the diagnosis of malignancy based for benign, 47% for borderline, and 98% for malignant tumors. 10 No misdiagnosis was observed in the benign and malignant categories.
10
The present study obtained results similar to those of the abovementioned studies; both benign lesions and malignant tumors were accurately diagnosed by imprint cytology in intraoperative consultation. In addition, statistical analyses were not conducted in the present study due to our experiences in previously published studies that included statistical analyses, [13] [14] [15] because all patients in both the benign and malignant groups were diagnosed by imprint cytology and frozen sections. Michael et al. performed a comparative study of intraoperative cytology and frozen sections in 63 cases and reported that cytology was slightly better than frozen sections. 6 In contrast, in the present study, the histological diagnosis of frozen sections was slightly better than that of cytology. This difference may have been due to the different methods used to obtain cytological materials. Michael et al.
used a combination of imprint cytology (40 cases), fine-needle aspiration cytology (38 cases), and scrapes (5 cases). 6 FNAC and scrapes are superior to imprints, 6 and this combination of methods may have led to their conclusion that cytology was better than frozen sections.
The comparison of intraoperative cytology and frozen sections in the present study indicates that imprint cytology is superior to frozen sections in diagnosing the histological types of carcinoma, such as clear cell carcinoma and mixed carcinoma. Overall, nearly 85% of malignant ovarian tumors are epithelial, 1 which contributes to the superiority of imprint cytology for the diagnosis of these tumors.
In conclusion, the useful aspects of imprint cytology in intraoperative consultation are the diagnosis of benignity or malignancy and the accuracy of diagnosing clear cell carcinoma and mixed carcinoma. In contrast, imprint cytology is difficult to use for the diagnosis of seromucinous borderline tumors.
